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codon) signal that harbours the associated polymorphism. The 
change is at the critical T residue: AATAAA --> AACAAA. The T 
and C alleles are both common with frequencies of 59% and 41%, 
respectively, in controls. Possessing two copies of allele T (i.e. a 
recessive model) is a particular isk factor for OA, with an odds 
ratio of 1.44 (95% CI 1.14-1.83) and P-value of 0.004. 
Conclusions: A functional polymorphism in the 3'UTR of 
COL9A1 is associated with OA. It has been suggested that if a 
gene contains more than one polyadenylation signal then use 
of the most proximal one can create an unstable transcript. Our 
hypothesis is that individuals with an intact COL9A1 proximal 
polyadenylation sequence produce a truncated and more labile 
mRNA. This could account for the COL9A1 DAE that we have 
observed. 
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Aim: To evaluate whether genetic factors play a role in progres- 
sion of osteoarthritis (OA), as in development of OA, we analyzed 
familial aggregation of radiological progression of OA in a sibpair 
study, the GARP (Genetics, ARtrosis and Progression) study. 
Methods: Probands (aged 40-70 years) and their siblings, with 
symptomatic OA at multiple sites in the hands or at two or more 
of the following joints sites: hand, knee, hip or spine (cervical or 
lumbar) were included. Standardized radiographs were obtained 
at baseline and after two years and scored according to the con- 
sensus of two readers. JSN and osteophytes were graded (0-3) 
in the right and left hand (DIP, PIP, MCP, IP, first CMC, STT joints), 
hip and knee (medial and lateral tibiofemoral) joints using a stan- 
dardized atlas. Films were read in pairs, without knowledge on 
the chronological order. Radiological progression in terms of JSN 
and osteophytes was defined as an increase of at least one grade 
in total scores for the hands, knees and hips after two years. Odds 
ratios (OR) were calculated for radiological progression of OA in 
the sib, given that radiological progression was present in the 
proband. An OR of >1 indicates that the sibs of the probands 
with radiological progression had an increased risk for radiologi- 
cal progression of OA. 
Results: 102 probands and 96 sibs of 105 included sibpairs were 
followed over two years. 83% of the patients were women with a 
median age of 59 years. Radiological progression of JSN and os- 
teophytes was present in at least one joint site in respectively 45 
and 42% of all probands and 35 and 34% of all sibs. Radiological 
progression of JSN occurred most often in the hands of probands 
and sibs (respectively 28 and 20%) and less often in the knees 
(21 and 17%) and hips (7 and 4%). Similar results were found 
for progression of osteophytes occurring in the hands and knees 
of probands and sibs in respectively 24 and 19% and 17 and 
10% and the hips in 4 and 10%. The OR (95% confidence inter- 
val [CI95]) for a sib having radiological progression in any joint if 
the proband had progression was 2.7 (1.1-6.3) for JSN and 1.4 
(0.6-3.3) for osteophytes. The ORs (CI95) for a sib having radio- 
logical progression of JSN in the same joint site as their proband 
were for the hands and knees respectively 1.2 (0.4-3.7) and 3.6 
(1.1-11.0). 
Conclusion: In familial generalized OA common familial, includ- 
ing genetic, factors play a role in the radiological progression of 
OA in terms of JSN over two years. 
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Background: The Wnt signalling pathway has a critical role dur- 
ing development and in mature adult tissues, including those of 
articulating joints. We have previously identified two SNPs in the 
FRZB gene that result in the substitution of conserved arginine 
residues. The first is a C-->T transition in exon 4 that codes for 
an Arg200Trp substitution. The second is a C-->G transversion in 
exon 6 that codes for an Arg324Gly substitution. These changes 
are associated with OA and result in a reduced ability of the FRZB 
encoded protein, secreted frizzled-related protein 3 (SFRP3), to 
antagonise Wnt ligands. The associated alleles therefore repre- 
sent loss-of-function mutations. 
Aim of study: We hypothesised that a second type of mutation 
could also influence SFRP3 function, namely polymorphism in 
cis-acting regulatory elements of FRZB that adversely affect the 
transcription of the gene. The aim of this study was to establish 
whether such polymorphism exists. 
Methods: RNA was extracted from the articular cartilage chon- 
drocytes of 11 patients who had undergone joint replacement for 
OA and who were heterozygous for the exon 4 C-->T transition. 
Allelic output was measured by single base extension in to the 
SNR Differences in allelic output were then determined by com- 
paring the RNA results to those from a genomic DNA sample, 
which provides the expected 1:1 ratio. The nonparametric Mann- 
Whitney U test was used to assess whether the allelic ratios for 
the RNA samples were significantly different from the expected 
ratio. 
Results: Seven of the 11 patients demonstrated ifferential allelic 
expression (DAE) at FRZB, with P-values < 0.0001. The greatest 
fold difference in allelic expression was 1.55 with the average fold 
difference for the 7 DAE patients being 1.23. Intriguingly, all 7 
patients showed a relative reduction in the same allele, namely 
allele T of the C-->T transition. This allele codes for tryptophan at 
amino acid 200 rather than the conserved arginine. 
Conclusions: The differential allelic expression of FRZB in artic- 
ular cartilage is common and implies the existence of polymor- 
phism in cis regulatory elements of this gene. Since not all of 
the 11 patients analysed demonstrated DAE we can conclude 
that the C-->T transition tested is not itself responsible for the ob- 
served DAE. However, since all 7 DAE patients demonstrated a
relative reduction in expression of the same allele it is reasonable 
to speculate that the variant responsible for the DAE may be in 
strong linkage disequilibrium with the C-->T transition. As noted 
earlier, the arginine residue at position 200 is highly conserved 
and important for the normal functioning of SFRP3. A relative 
reduction in the expression of the substituted tryptophan allele 
could temper the effect that the Arg200Trp substitution has on 
SFRP3 activity and may therefore influence any phenotypes as- 
sociated with this change. 
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